The key cell in the foreign body and chronic inflammatory response to wear particles is the macrophage (MΦ). Cells of the monocyte/macrophage lineage differentiate into mature macrophages, foreign body giant cells and osteoclast precursors. These cells (in communication with stromal cells and other cell types) are responsible for the cascade of events culminating in periprosthetic osteolysis. Despite ongoing research into the cellular and molecular processes associated with osteolysis, no in vivo studies have elucidated whether remote MΦs are stimulated to migrate to wear particles, or whether these events are a local phenomenon only. We hypothesized that exogenous tagged macrophages introduced from a distant site will migrate and concentrate to an area where phagocytosable polymer particles have been implanted. To examine this hypothesis, we use a model of femoral intramedullary polymer particle placement in nude mice, a murine macrophage cell line transfected with firefly luciferase (fluc) gene, and sequential non-invasive assay using in vivo bioluminescence imaging.
. The ratio of bioluminescence of 10% (w/v) bone cement suspension or PBS injected femur and the corresponding non-operated contralateral femur from day 0 -14 post-injection of macrophages. The cement treatment group has a higher ratio compared with PBS injected group at day 8 (p < 0.05). A trend is seen at day 6 (p<0.1)
The increase in bioluminescent signals of the cement group reached statistical significance at day 8 (p < 0.05). As shown in Fig. 2 (A & B), both GFP and general macrophage antigen staining in the femoral canal of the cement particle group overlapped. No macrophage staining was found in the saline group or non-operated limbs. Discussion: To our knowledge, this is the first report demonstrating in vivo systemic trafficking of macrophages induced by polymer particles. The techniques of bioluminescence and immunohistochemical staining clearly demonstrate that exogenous systemically delivered macrophages migrate to and concentrate in areas in which bone cement particles have been implanted. Given these findings, strategies that interfere with macrophage signaling and trafficking may prove useful in mitigating particle-associated periprosthetic osteolysis.
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